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Abstract
AIM: To assess numbers and case fatality of patients 
with upper gastrointestinal bleeding (UGIB), effects of 
deprivation and whether weekend presentation affected 
outcomes.
METHODS: Data was obtained from Information 
Services Division (ISD) Scotland and National Records 
of Scotland (NRS) death records for a ten year period 
between 2000-2001 and 2009-2010. We obtained 
data from the ISD Scottish Morbidity Records (SMR01) 
database which holds data on inpatient and day-
case hospital discharges from non-obstetric and non-
psychiatric hospitals in Scotland. The mortality data 
was obtained from NRS and linked with the ISD 
SMR01 database to obtain 30-d case fatality. We used 
23 ICD-10 (International Classification of diseases) 
codes which identify UGIB to interrogate database. 
We analysed these data for trends in number of 
hospital admissions with UGIB, 30-d mortality over 
time and assessed effects of social deprivation. We 
compared weekend and weekday admissions for 
differences in 30-d mortality and length of hospital 
stay. We determined comorbidities for each admission 
to establish if comorbidities contributed to patient 
outcome. 
RESULTS: A total of 60643 Scottish residents were 
admitted with UGIH during January, 2000 and October, 
2009. There was no significant change in annual 
number of admissions over time, but there was a 
statistically significant reduction in 30-d case fatality 
from 10.3% to 8.8% (P  < 0.001) over these 10 years. 
Number of admissions with UGIB was higher for the 
patients from most deprived category (P  < 0.05), 
Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748/wjg.v21.i38.10890
10890 October 14, 2015|Volume 21|Issue 38|WJG|www.wjgnet.com
World J Gastroenterol  2015 October 14; 21(38): 10890-10897
 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)
© 2015 Baishideng Publishing Group Inc. All rights reserved.
ORIGINAL ARTICLE
Upper gastrointestinal bleeding in Scotland 2000-2010: 
Improved outcomes but a significant weekend effect
Retrospective Study
Asma Ahmed, Matthew Armstrong, Ishbel Robertson, Allan John Morris, Oliver Blatchford, Adrian J Stanley
An increased case fatality among patients presenting 
to hospitals at weekends has been reported for a 
number of medical emergencies, including pulmonary 
embolism[7], myocardial infarction[8] and stroke[9,10]. This 
has been described as a “weekend effect”. Although 
some recent studies have suggested a worse outcome 
for patients presenting with UGIB at weekends, reports 
on this issue are inconsistent[3,11-13]. A study based 
on the 2007 United Kingdom national audit did not 
find a weekend effect for UGIB[14]. There are several 
processes involved in early management of acute UGIB 
including risk stratification, early resuscitation, specialist 
involvement and early endoscopy. Many of these can 
be affected by variations in hospital staffing levels and 
resource availability, particularly at weekends. These 
may impact on patient outcomes including durations of 
hospital admission and risk of death.
Our aims were to assess trends over time in 
numbers and case fatality of patients admitted with 
UGIB in Scotland and examine whether there is an 
association with social deprivation. We also assessed 
whether outcomes including case fatality and duration 
of hospital stay are different for patients who presented 
at the weekend, compared with those presenting 
on weekdays. Finally, we examined whether patient 
comorbidities accounted for any weekend variation.
MATERIALS AND METHODS
We sourced data from Information Services Division 
(ISD) Scotland and National Records of Scotland (NRS) 
death records for a ten year period between 2000/01 
and 2009/10. ISD Scotland is a division of National 
Services Scotland and part of National Health Services 
Scotland. It works in partnership with a wide range 
of organisations to build and maintain high quality 
national health related datasets and statistical services. 
We obtained data from the Scottish Morbidity Records 
(ISD) SMR01 database which holds data on inpatient 
and day-case hospital discharges from non-obstetric 
and non-psychiatric hospitals in Scotland. SMR01 
episode records are used to identify individual hospital 
stays. The data is based on Scottish residents only. 
The mortality data was obtained from NRS and linked 
with the ISD SMR01 database to obtain 30-d case 
fatality. This was expressed as percentage of patients 
who died within 30 d from a hospital admission with 
a main diagnosis of UGIB. Case fatality figures have 
been reported in this manuscript as “mortality”, to 
ensure consistency with other reports. All data records 
were extracted from the ISD-held permanently linked 
dataset and were managed subject to ISD information 
governance rules and processes.
Upper GI bleeding was defined using ICD-10 
(International Classification of diseases) codes. It is a 
standard tool used to classify diseases and maintain 
medical records allowing later retrieval of information 
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although case fatality was higher for the patients from 
the least deprived category (P  < 0.05). There was no 
statistically significant change in this trend between 
2000/01-2009/10. Patients admitted with UGIB at 
weekends had higher 30-d case fatality compared with 
those admitted on weekdays (P  < 0.001). Thirty day 
mortality remained significantly higher for patients 
admitted with UGIB at weekends after adjusting 
for comorbidities. Length of hospital stay was also 
higher overall for patients admitted at the weekend 
when compared to weekdays, although only reached 
statistical significance for the last year of study 2009/10 
(P  < 0.0005). 
CONCLUSION: Despite reduction in mortality for UGIB 
in Scotland during 2000-2010, weekend admissions 
show a consistently higher mortality and greater 
lengths of stay compared with weekdays. 
Key words: Gastrointestinal Haemorrhage; Mortality; 
Endoscopy; Length of stay; Emergency service
© The Author(s) 2015. Published by Baishideng Publishing 
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Core tip: In this study we have used a large admini-
strative database to demonstrate a significant reduction 
in mortality from upper gastrointestinal bleeding in 
Scotland from 2000 to 2010, with stable number of 
admissions over this time. It is interesting to see this 
trend during a period of increased incidence of variceal 
bleeding with a rising burden of chronic liver disease. 
This is the first report from Scotland demonstrating a 
“weekend effect” for upper gastrointestinal bleeding. 
Patients admitted at weekends have significantly higher 
mortality and a greater length of hospital stay compared 
with those admitted on weekdays, despite adjustments 
for comorbidities. These data can help inform resource 
planning for hospitals at weekends. 
Ahmed A, Armstrong M, Robertson I, Morris AJ, Blatchford 
O, Stanley AJ. Upper gastrointestinal bleeding in Scotland 
2000-2010: Improved outcomes but a significant weekend effect. 
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INTRODUCTION
Upper gastrointestinal bleeding (UGIB) is a common 
medical emergency with an incidence of 103-172 
per 100000 in the United Kingdom[1-3]. This condition 
accounts for approximately 25000 hospital admissions 
annually in the United Kingdom[4]. Some studies have 
suggested an improved outcome over recent years, 
with others describing a reduced incidence and an 
association with social deprivation[1,3,5,6].
for epidemiological purposes. ICD-10 codes used to 
define UGIB are summarised in Table 1.
Data on length of hospital admission was calculated 
using the number of days between date of admission 
and discharge. The date of discharge was used to 
allocate an admission to a financial year. 
The measure of deprivation used was the Scottish 
Index of Multiple Deprivation (SIMD) 2009. The 
SIMD is a composite index of multiple deprivations 
using data from seven domains including income, 
employment, education, housing, health, crime and 
geographical access. The SIMD 2009 scores are 
calculated for residential areas and divides areas of 
Scottish population into quintiles, giving five equal 
sized groups with 20% of the population falling into 
each quintile. Quintile 1 is the most deprived and 
quintile 5 is the least deprived. Patients’ residential 
postal code at the time of hospital admission was used 
to allocate their SIMD 2009 quintile.
We analysed these data for trends in both number 
of hospital admissions with UGIB and 30-d mortality 
over time. We compared weekend and weekday 
admissions for differences in 30-d mortality and length 
of hospital stay. Weekdays were defined as Monday 
to Friday with weekends being Saturday and Sunday 
(days defined as midnight to midnight). Deaths were 
recorded within 30 d of patients’ admissions; where 
patients had more than one admission in the 30 d prior 
to death, the death was only linked to the admission 
closest to their death, to avoid double-counting. 
ISD SMR01 episodic data is not suitable for 
calculating co-morbidities prevalent at the time of 
admission, due to coding guidance which requires that 
only other conditions related to the current diagnosis 
should be recorded in the secondary diagnosis fields. 
Therefore to correct for the effect of comorbidities on 
mortality for weekday and weekend admissions, a 
five year look back for each admission with UGIB was 
carried out to determine comorbidities. Comorbidity 
was measured using the revised Charlson’s comorbidity 
score as described in Department of Health, information 
centre’s Summary Hospital-level Mortality Indicator 
(SHMI)[15]. Scores assigned over the five year look back 
period were combined to give a final score at the point 
of admission. Data were analysed using SPSS version 
21[16].
Statistical analysis
We used linear regression analysis to assess the trends 
in number of admissions with UGIB, and 30 d mortality, 
and to compare trends in relationship between 30 d 
mortality and deprivation over the 10-year period. Z 
test of proportions was used to compare proportion of 
deaths for patients who were admitted on weekdays 
with proportion of deaths for patients who were 
admitted on weekends. Two sample t-test was used 
to compare average length of stay between weekends 
and weekday admissions with UGIB.
RESULTS
A total of 60643 Scottish residents were admitted to 
Scottish hospitals with a diagnosis of UGIB during the 
10 year period between 2000/01-2009/10. Altogether, 
there were 73834 admissions as some patients had 
more than one admission for UGIB during this period. 
There was no significant variation in the numbers of 
annual hospital admissions with UGIB over this study 
period. 
Patients admitted at weekends were younger than 
those admitted on weekdays (median age 60 years vs 
62 years, P < 0.0005). Trends in number of hospital 
admissions, 30-d mortality and length of hospital stay 
are shown in Table 2. 
There was a significant trend in 30-d mortality 
which reduced from 10.3% of patients in 2000/01 
to 8.8% in 2009/10 (χ 2 for trend P < 0.0005). 
The durations of patients’ hospital admissions fell 
significantly between 2000/01 and 2009/10 (median 
from 3.0 to 2.0 d; mean from 9.2 to 7.9 d, both P < 
0.0005).
Effect of deprivation
There was a statistically significant association 
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Table 1  ICD-10 codes used for upper gastrointestinal 
bleeding
ICD10 code Description
I850 Oesophageal varices with bleeding
K226 Gastro-oesophageal laceration - haemorrhage syndrome
K228 Other specified diseases of oesophagus
K250 Gastric ulcer, acute with haemorrhage
K252 Gastric ulcer, acute with both haemorrhage and 
perforation
K254 Gastric ulcer, chronic or unspecified with haemorrhage
K256 Chronic or unspecified Gastric ulcer with both 
haemorrhage and perforation
K260 Duodenal ulcer, acute with haemorrhage
K262 Duodenal ulcer, acute with both haemorrhage and 
perforation
K264 Duodenal ulcer, chronic or unspecified with haemorrhage
K266 Chronic or unspecified Duodenal ulcer with both 
haemorrhage and perforation
K270 Peptic ulcer, acute with haemorrhage
K272 Peptic ulcer, acute with both haemorrhage and perforation
K274 Peptic ulcer, chronic or unspecified with haemorrhage
K276 Chronic or unspecified Peptic ulcer with both 
haemorrhage and perforation
K280 Gastrojejunal ulcer, acute with haemorrhage
K282 Gastrojejunal ulcer, acute with both haemorrhage and 
perforation
K284 Gastrojejunal ulcer, chronic or unspecified with 
haemorrhage
K286 Chronic or unspecified Gastrojejunal ulcer with both 
haemorrhage and perforation
K290 Acute haemorrhagic gastritis
K920 Haematemesis
K921 Melaena
K922 Gastrointestinal haemorrhage, unspecified
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Figure 1). However patients in the least deprived 
SIMD category had a higher 30-d mortality compared 
with the most deprived SIMD category (P < 0.05; 
Figure 2). Over the ten year study period there was 
a significant decrease in 30-d mortality for patients in 
SIMD deprivation quintiles 1, 4 and 5; (P values of χ 2 
for trend in quintiles 1 to 5 = 0.002, 0.13, 0.08, 0.02, 
0.02 respectively). 
Weekend effect - mortality
Compared to patients admitted on a weekday, weekend 
admissions had a significantly higher mortality overall 
and for seven of the ten years (all but 2003/04, 
2004/05 and 2009/10; P < 0.001; Figure 3)
Logistic regression analysis was performed including 
effects of age, gender, day of the week and comorbidity 
measured by Charlson’s comorbidity score. People 
admitted at the weekend with a diagnosis of UGIB 
had a higher comorbidity score than those admitted 
during the week (P < 0.001; see Table 3). However, 
after adjusting for comorbidity, 30 d mortality remained 
significantly higher for patients admitted with UGIB at 
weekends. 
between UGIB and deprivation with a higher number 
of hospital admissions for patients who were more 
deprived during this 10 years period (P < 0.05; 
Table 2  Trends in number of hospital admissions and outcome for patients with upper gastrointestinal bleeding in Scotland
2000/1 2001/2 2002/3 2003/4 2004/5 2005/6 2006/7 2007/8 2008/9 2009/10
Number of admissions1 7674 7717 7365 7106 7145 7236 7316 7363 7397 7717
Median length of stay (d)   3.0   3.0   3.0   3.0   3.0 3.0 3.0 2.0 2.0 2.0
Mean length of stay (d)   9.2   9.8 10.0   9.8 10.1 9.6 9.2 8.2 8.6 7.9
Total number of patients 6973 7002 6659 6480 6508 6582 6618 6634 6690 6813
Number of deaths   718   744   703   705   663   646   650   625   623   599
30-d mortality (%)2 10.3 10.6 10.6 10.9 10.2 9.8 9.8 9.4 9.3 8.8
1Same patient may be counted more than once if they had more than one upper gastrointestinal bleeding admission during the year; 2Patient are counted 
only once during each year but may be counted more than once across all 10 years. 
Table 3  Charlson’s co-morbidity score at time of admission
Charlson’s co-morbidity score
Point of Admission Number Median mean SD 95%CI (mean)
Weekday 59061 3 7.055 9.452 6.98-7.13
Weekend 15442 4 7.603 9.613 7.45-7.75
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Figure 1  Number of admissions with a diagnosis of upper gastrointestinal 
bleeding by deprivation quintile (Scottish Index of Multiple Deprivation 
deprivation quintiles 1 and 5).
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Figure 2  30-d mortality following upper gastrointestinal bleeding for 
patients in Scottish Index of Multiple Deprivation deprivation quintiles 1 
and 5.
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Figure 3  30-d mortality, comparing weekend and weekday admissions.
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Weekend effect- length of admission
Length of hospital stay was higher overall for patients 
admitted at the weekend when compared to weekdays 
(P < 0.0005), although only reached significance for 
an individual year in the last year of study (2009/10) 
as shown in Figure 4.
DISCUSSION
In this study we have used a large administrative 
database to demonstrate a significant reduction in 
mortality from UGIB in Scotland from 2000-2010, with 
a stable number of admissions with UGIB over this 
time. Admissions with UGIB were closely related to 
deprivation with a greater number of admissions in the 
most deprived categories, but higher mortality among 
the least deprived. Patients admitted at weekends 
with UGIB had higher mortality than those admitted 
on weekdays and a longer duration of hospital stay. 
Although patients admitted at weekend had a higher 
comorbidity score than those admitted on weekdays, 
this did not account for the mortality difference. This 
would suggest that factors other than comorbidity 
contribute to a worse outcome at weekends.
Our finding of a significant reduction in 30-d 
mortality from 10.3% to 8.8% over the ten year 
study period is consistent with some other studies 
reported from the United Kingdom. Button et al[3] 
found mortality from UGIB in Wales fell from 11.4% 
to 8.6% over a seven year period. Crooks et al[5] 
reported a reduction in 28 d mortality in England for 
both variceal and non variceal haemorrhage, which 
fell by 2% and 3% respectively. Similar findings have 
been reported recently from other European countries. 
Cavallaro et al[17] found a significant improvement 
in GI bleeding outcomes in Veneto Italy during the 
decade 2001-2010; including reduced in-hospital 
mortality and length of hospital stay. This reduction in 
mortality may be explained by several factors including 
advances in endoscopic haemostatic therapies, the 
use of proton pump inhibitors for ulcer bleeding, 
vasopressors and antibiotics for variceal haemorrhage 
and use of risk scoring systems for patients with UGIB. 
It is interesting that the reduction in overall mortality 
has occurred during a period of increased incidence of 
variceal bleeding due to the rising burden of chronic 
liver disease[6]. 
Cavallaro et al[17] also reported a reduction in 
overall admissions with UGIB over the 10 year period 
between 2001-2010. A recent study from Finland 
reported a decline in incidence of bleeding gastric and 
duodenal ulcers between the years 2000-2008[18]. 
This is in contrast to our finding of a stable incidence 
in Scotland over a similar time period. The reasons 
for this are unclear but may be explained by different 
population characteristics such as social deprivation 
rates and changing incidence of chronic liver disease. 
We found a very strong association between 
the incidence of UGIB and social deprivation with 
the highest number of admissions among the most 
deprived groups. A previous West of Scotland study 
found a 2.2 fold increased incidence for the most 
deprived quarter of patients when compared with the 
least deprived[1]. Recent English and Welsh studies 
found a similar increased admission rates in the most 
deprived quintile[3,19]. Similar to our study, the English 
and Welsh studies did not find an increased mortality 
gradient with deprivation. One plausible explanation 
for these findings could be the possibility that patients 
in most deprived quintile presented with UGIB of lesser 
severity (such as gastritis or Mallory Weiss bleeding 
after acute alcohol intoxication) thereby resulting in 
consistently higher number of admissions but lower 
mortality. On the other hand, patients in least deprived 
category had fewer episodes of minor UGIB secondary 
to gastritis and Mallory Weiss bleeding after alcohol 
intoxication resulting in fewer admissions. It is possible 
that the majority of presentations in this least deprived 
category were due to more severe causes of UGIB, 
thereby increasing overall mortality.
A higher mortality has been reported for patients 
admitted at weekends with a variety of medical 
emergencies, including acute myocardial infarction, 
stroke, UGIB, abdominal aortic aneurysm, pulmonary 
embolus and acute epiglottitis[3,7,11,12,20-22]. The UGIB 
study from Wales found that mortality was 13% higher 
for patients admitted on the weekends compared with 
weekdays[3]. They found mortality to be even higher for 
patients admitted on public holidays. Due to methods 
of coding, we were unable to separately assess 
outcome for patients presenting on public holidays.
Two large cohort studies from the United States 
reported a 10%-20% increased mortality for patients 
admitted with UGIB at weekends compared with 
weekdays[12,13]. On the contrary, a recent study based 
on data collected from the 2007 United Kingdom 
national UGIB audit did not show a difference in 
risk adjusted mortality for patients presenting at 
weekends compared with weekdays, despite a delay in 
endoscopy for those admitted at weekends[14,23]. This 
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Figure 4  Mean length of hospital stay, comparing weekend and weekday 
admissions.
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may be due to non-consecutive recording of data in 
the United Kingdom national audit, with some hospitals 
contributing a small number of cases which may 
have created a selection bias[23]. Our data provides 
a complete national picture by including all hospital 
admissions for UGIB in Scotland for each year, thereby 
minimising case selection bias.
There are several possible explanations for our 
findings of a higher mortality for weekend admissions. 
Firstly, it may relate to staffing and resource issues. On 
weekends, hospitals are typically staffed by fewer, less 
experienced health care providers with poor continuity 
of care. Many hospitals have relatively limited specialist 
cover at weekends, including endoscopy staff and 
interventional radiologists. Some of these issues have 
been associated with lower quality of care and worse 
outcome[24,25]. The availability of urgent or next day 
endoscopy is variable in many hospitals and regions, 
with the 2007 United Kingdom audit revealing that 
52% hospitals had no formal on-call endoscopy rota 
for emergency procedures, with only 50% patients 
having endoscopy within 24 h of presentation with 
acute UGIB[23]. Interestingly a recent study from South 
Korea suggested that early endoscopy for peptic ulcer 
bleeding could prevent the deleterious “weekend 
effect” on outcome[26].
Secondly, it has been suggested that patients 
admitted over the weekend with a variety of medical 
conditions have increased co-morbidities or more 
severe illness[27,28]. It is possible that patients with 
minor bleeding delay seeking medical attention over 
the weekend and see their General Practitioner on 
Monday, while those with more severe bleeding seek 
emergency care. Due to the observational nature 
of our study we were unable to determine bleeding 
severity for individual cases. We found that patients 
admitted at the weekend with UGIB had a higher 
Charlson’s co-morbidity score than those admitted 
during the week. However, even after correction 
for co-morbidity, patients admitted at the weekend 
had higher 30-d mortality than those admitted on 
weekdays. Therefore differences in comorbidity do not 
fully account for the higher weekend mortality.
Median length of hospital stay for patients admitted 
at the weekend was also significantly longer over 
the whole study period, with a numerically higher 
in-patient stay for patients admitted at weekends 
compared with weekdays for each year from April, 
2003. Dorn et al[11] examined for weekend effect using 
a large population based data from North America 
and reported length of hospital stay to be 1.7% longer 
for weekend admissions with UGIB. Similar findings 
were reported by Shaheen et al[12] from Canada. In 
contrast, Button et al[3] reported shorter duration for 
weekend admissions and a younger patient age group 
suggesting possibly less severe bleeding, but higher 
case fatality. The reasons for this remain unclear.
There are several potential limitations of our study. 
Firstly, the weekend was defined as midnight on Friday 
to midnight on Sunday. We know that for practical 
purposes this is not an exact reflection of variations 
in staffing levels and resources. However for coding 
reasons, this was the only way to define the weekend 
for the purposes of this study.
It is possible that coding misclassified some 
patients with UGIB. In order to minimise this we 
used a broad combination of ICD 10 codes including 
some very specific, and others more sensitive but less 
specific (see Table 1). Another potential weakness 
could be the accuracy of the coding itself. However, the 
accuracy of ICD coding has improved in Scotland over 
time, with the most recent audit from 2011 showing 
an accuracy of 88%[29]. Therefore error resulting from 
this is likely to be small.
Thirdly, we were unable to assess the timing of 
endoscopy and use of drug therapy which may have 
affected case fatality and duration of hospital admission. 
Although most international guidelines recommend 
endoscopy within 24 h of admission with UGIB[30,31], 
as stated above, during the 2007 audit many United 
Kingdom hospitals had no formal out-of-hours 
endoscopy rota and many patients did not undergo 
endoscopy within 24 h, particularly at weekends[23]. 
In conclusion, this is the first study from Scotland 
demonstrating “weekend effect” for UGIB. Although 
there has been a gradual reduction in mortality for 
patients admitted with UGIB in Scotland over the 
decade 2000-2010, those admitted at the weekend 
have consistently higher mortality and a greater length 
of stay compared with those admitted on weekdays. 
ACKNOWLEDGMENTS
Richard Hunter and John Quinn (Information Statistics 
Division), for their help with data analysis for the 
Charlson’s comorbidity scores.
COMMENTS
Background
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mortality for patients presenting to hospitals at weekends for a number of 
medical emergencies. However, there is inconsistent data on whether UGIB 
demonstrates a “weekend effect” with worse outcome for patients admitted 
at weekend with UGIB. In this study the authors aimed to assess the effect of 
weekend admission on outcome of patients attending hospital with UGIB.
Research frontiers
There is a growing interest in hospital resource availability and staffing level 
at weekends and its impact on patient outcome. This has been examined for 
several medical emergencies which can inform resource planning for hospitals 
at weekends.
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This is the first report from Scotland confirming a reduction in 30 d mortality 
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from UGIB over the ten year period. These findings are consistent with other 
reports from the United Kingdom and Europe. However, the present study 
also found higher mortality and longer length of stay for admissions over the 
weekend in comparison with weekday admissions. 
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formal out of hours endoscopy.
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“Weekend effect” describes worse outcome of patients admitted over the 
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